Peritoneal tuberculosis is rare with increased incidence rates in recent years. The absence of characteristic clinical features of the disease often makes its diagnosis difficult and elusive. We present the case of 61-year-old female with peritoneal tuberculosis. The patient suffered from abdominal pain for a period of 5 months prior to admission. The diagnosis was established on the basis of findings from an abdominal computed tomography scan, a chest radiograph and histopathological analysis of the laparoscopic resection of the two masses. The patient was discharged from hospital receiving a fourfold antituberculous treatment with isoniazid, rifampicin, pyrazinamide and ethambutol. A high index of suspicion and a combination of radiologic, endoscopic, microbiologic and histopathological examination achieves diagnostic accuracy and prevents clinical mismanagement.
Introduction
The rates of tuberculosis (TB) continue to rise throughout the world causing 6% mortality. TB has become a public health problem worldwide [1] . The abdominal form is the sixth leading cause of extrapulmonary TB, after lymphatic, genitourinary, osteoarticular, miliary and meningeal [2] . Abdominal TB can infect any part of the gastrointestinal track including the peritoneum and the pancreatobiliary system with Mycobacterium tuberculosis [1] .
Abdominal TB is predominant in individuals <40 years of age, with greater frequency in females [3] . Clinical manifestations are nonspecific, frequently mimicking other abdominal diseases such as inflammatory intestinal disease, advanced ovarian cancer, deep mycosis, Yersinia infection and amebomas [3] . The clinical presentation can be acute or chronically intermittent. Most patients (80-95%) have abdominal pain, 40-90% fever, 11-20% diarrhea and constipation, and 40-90% weight loss, anorexia and malaise [4] . Patients with peritoneal TB manifest a slowly progressive abdominal swelling from ascites and abdominal pain. Adhesions may also cause small intestine obstruction. On physical examination, diffuse abdominal tenderness, doughy abdomen, hepatomegaly and ascites may also be present. The risk factors for developing peritoneal TB are HIV infection, cirrhosis, diabetes, malignancy and receiving continuous ambulatory peritoneal dialysis [5] .
Peritoneal TB occurs in three types: (i) the wet type with ascites, (ii) the encysted type with abdominal swelling, and (iii) the fibrotic type with abdominal masses composed of mesenteric and omental thickening. A combination of these types may also occur [4] . During infection, the peritoneum becomes thick, hyperemic and less shiny. Both visceral and parietal peritoneal layers are studded with multiple tuberculous nodules [5] . Ascites manifest secondarily as the proteinaceous fluid exudates from the tubercles. Approximately 90% of patients with TB peritonitis suffer from ascites [5] . Pathogenesis involves infection by tubercle bacilli (a) following reactivation via hematogenous spread from a primary lung focus, (b) via hematogenous spread from active pulmonary or miliary TB, and (c) through lymph channels from infected nodes [5] . Peritoneal involvement may occur from infected contiguous lymph nodes, intestinal lesions or fallopian tubes in women. Additionally, abdominal lymph nodal and peritoneal TB may develop without gastrointestinal involvement in 30% of cases [5] .
Case Report
A 61-year-old female was admitted to the surgical department with a 5-month history of abdominal pain. The patient was apyretic and initial laboratory data showed low hemoglobin (11.3 g/dl), normal white blood cells (4,810/μl), increased erythrocyte sedimentation rate (45 mm) and normal blood gas levels. On physical examination, the patient's abdomen was soft, pliable, with normal bowel sounds and without ascites. Chest radiograph did not present any infiltrations ( fig. 1) . A computed tomography (CT) scan of the abdomen revealed the presence of a solid mass 4.9 × 3.6 cm in size. The intravenous contrast agent administration enriched the masses which were located on the right side of the abdomen, behind the abdominal wall, in the mesentery adjacent to the intestinal helices but without affecting the lumen of the small intestine ( fig. 2) . These findings supported the suggestion that the tumors derived from the mesenchyme.
Due to intestinal involvement, a colonoscopy and gastroscopy was also performed, presenting normal findings. In order to establish a conclusive diagnosis, the surgeons proceeded to exploratory laparotomy through which the two masses were resected. The results of the histopathological analysis showed epithelioid granulomas, with or without caseous necrosis, with the presence of Langerhans-type multicore giant cells. These findings in association with the presence of fibrous elements in the chest X-ray prompted the suspicion of peritoneal TB.
The patient was referred to the pulmonary department for further investigation. Tuberculin skin test was positive (15 mm) and a bronchoscopy was undertaken revealing normal findings. Ziehl-Neelsen staining and culture of the bronchial lavage were both negative for B-Koch. Thoracic CT scan showed pronounced calcified granulomas and fibrous elements in the right upper lobe (lesions of old TB), without presence of enlarged lymph nodes ( fig. 3) . The patient received fourfold antituberculous treatment with isoniazid, rifampicin, pyrazinamide and ethambutol and was discharged from the hospital to continue treatment at home for 6 months with instructions for regular follow-up.
Discussion
The diagnosis of any extrapulmonary forms of TB is especially difficult, particularly for the peritoneal type as the symptoms and physical findings of the disease do not substantiate diagnosis. Diagnostic delays and delayed initiation of treatment can lead to high morbidity and mortality rates [6] . The initial differential diagnosis of patients with nonspecific presentation of clinical symptoms such as vomiting, abdominal pain, ascites, weight loss and fever should also include peritoneal TB [7] .
One or more of the following criteria can diagnose abdominal TB: (i) histological demonstration of tubercles with caseation necrosis, (ii) operative findings with biopsy of mesenteric nodes showing histologic evidence of TB, (iii) animal inoculation or culture of suspected tissue resulting in growth of M. tuberculosis, and (iv) histological evidence of acid-fast bacilli in a lesion. These criteria can be considered for the diagnosis, validated by radiologic and histopathological techniques [5] .
CT findings of peritoneal TB include peritoneal thickening, ascites with fine septations, and omental caking [8] . Absence of radiographic findings does not exclude extrapulmonary TB as evidence of disease outside the abdomen is often not present and in 50% of the cases, chest X-ray is normal [1] . Ultrasonography is very useful for detecting peritoneal involvement. Barium studies generally do not detect tuberculous peritonitis and the tuberculin skin test is sensitive only in two thirds of cases [9] . M. tuberculosis on smear and culture of peritoneal fluid is usually insufficient and thus diagnostically low [10] . Adenosine deaminase activity in ascitic fluid has been recommended as a diagnostic test for peritoneal TB, however, according to the relevant literature, its usefulness remains controversial [11] . Polymerase chain reaction testing of the biopsy tissue and culture detects M. tuberculosis and is diagnostically useful in patients with ascites for a prompter diagnosis and treatment [12] . However, culture of the tubercles can sometimes be negative despite the presence of caseating granulomas [13] . Laparoscopic or laparotomic examination of the peritoneum is efficient to obtain a substantiated diagnosis. The finding of these examinations can be categorized in three groups: (i) studding peritoneum with multiple tubercles, (ii) thickened peritoneum, and (iii) fibroadhesive peritonitis [14] . Microbiological evidence and/or histological appearance of granulomas, with or without caseation, can determine the diagnosis [5] .
The pharmaceutical treatment of abdominal TB recommends a conventional antituberculous therapy for at least 6 months including an initial 2 months of rifampicin, isoniazid, pyrazinamide and ethambutol. The duration of treatment may also be extended to 12 or 18 months [15] . Complications of abdominal TB include ulcer, perforation, adhesion, obstruction, bleeding, fistula formation and stenosis [5] . Surgical therapy is also necessary in some cases, especially for the treatment of disease complications such as perforation, obstruction, fistula or hemorrhage [1] .
Peritoneal TB is a treatable infection, but its diagnosis is often delayed due to nonspecific biological markers, long incubation times for cultures and the absence of characteristic radiographic or ultrasonographic signs [15] . Therefore, the diagnosis may sometimes be postponed or even missed, significantly affecting the prognosis of the disease. In our case, the diagnosis of peritoneal TB was not suspected until operation. The absence of specific signs such as fever, swelling abdomen from ascites, anorexia and other intestinal symptoms prevented the surgeons from suspecting other diseases. Especially the absence of ascetic fluid accumulation, which is reported in more than 90% of cases, is a rare occasion and therefore, in future studies, should not rule out the differential diagnosis of abdominal TB. For this reason, specialized tests for the diagnosis of TB, e.g. tuberculin skin test or adenosine deaminase activity, were not initially undertaken.
Following the abdominal CT scan, an exploratory laparotomy was warranted as the technique allows full inspection of the peritoneal cavity and biopsies of the tubercles. Resection of the two masses was indicated as they were solid with clear and smooth boundaries without intestinal involvement. Previous relevant studies have reported that diagnosis is usually established at the time of surgery or that 25-75% of patients with abdominal TB eventually need surgery [2] .
Peritoneal TB is a rare disease with no characteristic clinical features, and even after thorough investigation, the diagnosis can be elusive. A high index of suspicion is required to enable an accurate diagnosis. An effective therapy and increased survival rates depend exclusively on early diagnosis [6] . Most of the relevant diagnostic techniques can contribute valuable information, however, none of them alone can substantiate the diagnosis of peritoneal TB. Physicians must bear in mind that a combination of radiologic, endoscopic, microbiologic and histopathological examination achieves diagnostic accuracy and prevents clinical mismanagement. 
